INTRODUCTION
Humoral immunity is abnormally active with systemic lupus erythematosus (SLE) . 1 This hyperactivity is evidenced by increased nucleotide synthesis by bone marrow-derived (B) lymphocytes (1) , high numbers of circulating lymphocytes producing antibodies (2) , and elevated immunoglobulin synthesis (3) . A variety of autoantibodies are found with SLE, including antibodies to lymphocytes (4) . These autoantibodies may contribute to the pathogenesis of the disease.
Inbred NZB and NZB/W mice develop autoimmune abnormalities similar to SLE in man. These mice develop a deficit of suppressor thymus-derived (T) cells (5) which may be related to an autoantibody directed against a subpopulation of T cells involved with immune regulation (6) .
A similar abnormality may exist with SLE where a deficiency of concanavalin A-induced suppressor T cells (7) and autoantibodies to T lymphocytes have also been reported (8) . An anti-T-cell antibody occurs with active SLE which depletes a subpopulation of T cells through antibody-dependent cellular cytotoxicity (9) . We wish to introduce evidence that this antibody interferes with immune regulatory mechanisms by inhibiting suppression by T lymphocytes preactivated with concanavalin A (10). This antibody probably contributes to the lymphopenia with active SLE and may cause preferential depletion of cells involved with immune regulation.
METHODS
Heparinized blood was collected from healthy young adults and mononuclear leukocytes harvested by isopyknic flotation (11) . Adherent cells were depleted by incubation with glass wool (12) . T cells were separated from mononuclear leukocytes by forming E rosettes (13) , and B cells by forming EAC rosettes (14) , which were then centrifuged through FicollHypaque (Ficoll, Pharmacia Fine Chemicals, Inc., Piscataway, N. J.; Hypaque, Winthrop Laboratories, New York). Triplicate 0.2-ml mixed leukocyte reaction (MLR) cultures were prepared and response by 105 lymphocytes to 105 irradiated allogeneic lymphocytes was measured by [3H]thymidine incorporation during the 7th day of incubation (15) . To test for suppressor T-cell activity (10) , an additional 105 nonadherent cells were added to paired MLR cultures after these added cells had been preincubated for 40 h (a) with 60 ,ug concanavalin A per 5 x 106 lymphocytes or (b) without concanavalin A. After preincubation with concanavalin A, >90% lymphocytes excluded trypan blue. To test for adherent suppressor cell activity (15) , paired MLR cultures were prepared in which stimulation was with (a) 8 x 105 lymphocytes and (b) 2 x 105 lymphocytes from the same fresh mononuclear leukocyte preparations. Percenrt suppression in both suppressor tests was determined from the formula (1 -[a b]) x 100. The effect of heat-decomplemented sera upon mononuclear leukocyte function was tested by preincubation for 30 min at 37°C at 107 lymphocytes per milliliter of serum, after which the cells were washed with Hanks' balanced salt solution before being added to cultures. Different leukocyte preparations were used and preincubations with patient and normal sera were conducted in double-blind fashion.
Antibodies to T cells were detected as previously described (9) and further studied by immunofluorescence. Test serum was reacted with normal cells (50 ,ul/2 x 106 cells) for 60 min at 4°C and with fluorescein-conjugated anti-human immunoglobulin that had been centrifuged at 105,000 g for an additional 60 min. Control sera included normal serum and patient serum depleted of antibody by adsorption with leukocytes from a patient with S6zary syndrome. The distribution and intensity of fluorescence was analyzed with a fluorescenceactivated cell sorter. Positive patient sera gave significantly more fluorescence than did the control sera. Antibodies that were adsorbed with Sezary cells were designated anti-T-cell antibodies and antibodies that were adsorbed with EAC rosetting cells were designated anti-B-cell antibodies.
Antibodies reactive with native DNA were assayed by a modified Farr assay with 14C-native human DNA (14) ; this DNA contained < 10% single-stranded molecules. Antiglobulins were measured by bentonite flocculation.
RESULTS
In 50 control experiments without pretreating test cells with serum, mean±SEM suppression of MLR responses by concanavalin A-preincubated mononuclear leukocytes was 61±3%. Similar values (65±5% suppression) were recorded after mononuclear cells had been preincubated with 10 normal sera (Table I) . Suppression was also unaltered after preincubation with sera from seven patients with SLE whose autoantibody responses did not include T-cell autoantibodies. In contrast, suppression was significantly less after preincubation with serum from eight patients with active SLE that did contain antibody to the D subpopulation of T cells (9) (P < 0.001, Student t test). Inhibition of suppressor T cells was weak with sera that contained low titers of this antibody. Similar results were obtained when three of these sera were retested with different leukocyte preparations.
Normal mononuclear leukocytes were preincubated with the above sera, washed and then tested for adherent suppressor cell activity in the MLR (15) . The effect of preincubation with test sera upon lymphoproliferative responsiveness in the MLR and to phytohemagglutinin was also evaluated. Neither adherent 
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cell suppressor activity nor lymphoproliferative responsiveness was lowered by preincubation with test sera.
DISCUSSION
Normal human leukocytes contain at least two distinct suppressor systems. In one, suppression is brought about by a monocytoid cell, is determined by cell concentration, and does not require preactivation (15) . In the other, the suppressor cell is a nonadherent T lymphocyte that requires preactivation with mitogen (10) . The present study indicates that SLE serum which contains an antibody to a subpopulation of T cells (9) inhibits the latter suppressor system. Because this effect is lost after repeated freezing and thawing, inhibition would probably have been greater if the sera had been tested before storage at -70°C. It cannot also be stated with certainty whether the T-cell antibody or concomitantly present immune complexes (which are likely to be disassociated by repeated freezing and thawing) are directly responsible for the phenomenon.
Normal suppressor T-cell activity is lost after leuko-cytes from healthy subjects are cultured for a number of days (16) . This loss of regulatory control is manifested by an increase in lymphoproliferative responses to concanavalin A (17) and the appearance of an MLR response between autologous cells (18) after leukocytes are preincubated for 1 or more days. Fresh leukocytes from patients with SLE lack these manifestations of suppressor cell activity (16) (17) (18) (19) . Such a deficit of immune regulation could have a central role in the pathophysiology of SLE. Our observation that SLE serum interferes with suppressor T-cell function suggests a mechanism whereby immunologic homeostasis could be impaired in at least some patients with SLE. The underlying abnormality responsible for this T-cell autoantibody remains to be determined. The present study suggests that suppressor T cells activated by concanavalin A have physiologic importance. The suppressor system effected through monocytoid cells was not appreciably affected by the autoantibody under study and may be intact with SLE. If so, then it is insufficient by itself to maintain normal immunoregulatory control.
